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	Knowledge areas
	Rationale

	Gamification
	Keep updated with research about how gamification works, as changes may imply different ethical dilemmas

	
	Consider user engagement in the context of what will be marketed, as this may impact the decision to use gamification as a persuasion tool

	
	Review existing examples, particularly procedures to minimize ethical risks, acknowledging flaws, limitations, and good practices

	
	Reflect on potential disadvantages of not using gamification, mainly from a stakeholder perspective (i.e., possible loss of economic gain)

	Risk identification
	Have a clear understanding of who the stakeholders are and what kind of risks they may face if using gamification

	
	Compare other methods with gamification to identify ethical risks and the degree of problems they entail

	
	Identify the consequences of not partaking in a system’s construction, implementation, and/or use in order to minimize the risks that a stakeholder withdrawal (voluntary or not) may convey

	
	Compile all ethical issues considered and debrief all stakeholders once the process is completed

	Risk management
	Establish accountability mechanisms to manage risks transparently

	
	Reflect on unexpected and vulnerable audiences, how the system might affect them, and how to manage this impact

	
	Recognize and gauge potential unintended outcomes, particularly where potential harm could happen and how to manage their impact

	Risk communication
	Create a communications plan that can be continuously updated according to the intended outcomes

	
	Give ownership of the system to its stakeholders by communicating potential risks transparently and fairly
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APPENDIX 2 – Online survey questions

Questionnaire created by: Dr. Georgina Guillén 
 Questionnaire reviewed by: Dr. Juho Hamari, Dr. Jaco Quist, Dr. Nannan Xi
Questionnaire tested by the sustainable consumption app creator: Dr. Enrique Pérez 
Last version approved before interviews: 5 April 2022 
Expected length: 8-10 minutes 

Created in Microsoft Forms, distributed via online link sent to the 21 interviewees before, during and after the interviews. Two interviewees did not fill out the online form. 
 
Welcome text 
The following questionnaire is meant to provide some demographic data complementary to the study "Creating apps toward sustainable living: dilemmas and opportunities." The questionnaire takes 8 minutes and collects no personal data. Please note that your answers are completely anonymous. The questionnaire will be treated as confidential and analyzed in compliance with the University's data management rules.  
Thank you! If you have any questions, please contact the principal researcher.

Part 1. Demographics 
1. Please write down your age (open-ended)
2. What is your gender? (single choice) 
· Woman  
· Man 
· Non-binary  
· Prefer not to say  
3. Where were you born? (open-ended) 
4. Where are you based? (country) (open-ended)  
5. What's your employment status? (single choice) 
· Full-time  
· Part-time 
· Unemployed 
· Student 
· Retired 
· Other (please specify your employment status)  
 
Part 2. Organizational details 
6. What is the size of your organization? (single choice) 
· I work mainly alone  
· < 5 people 
· 6 - 10 people 
· 11 - 20 people 
· 21 - 30 people 
· > 30 people (please specify how many)  
7. Where is your organization registered? (open-ended)  
8. What are your organization's vision and strategy? (open-ended) 
9. What's your organization's purpose? (single choice)
· Not-for-profit enterprise  
· For-profit company 
Civil Society Organization (aka NGO)  
· Private-public partnership (i.e. you receive governmental support for some or all your activities)  
· Other (please specify)  
10. What is your company's domain / industry? (single choice) 

· Education  
· Marketing 
· Entertainment 
· Tourism and travel 
· Fashion and e-commerce 
· Retail 
· Logistics 
· App/software development 
· Game development 
· Other (specify) 


Part 3. About the app  
11. What's the purpose of your app? (open-ended) 
12. How do you measure the success of your app? (multiple choice) 
· In-app analytics  

· Number of downloads  
· Out-of-app interactions (social media mentions, hashtags, shares, mentions in blogs, articles, etc.)  
· Age of the app 
· Number of ratings 
· Number of fixes in a year  
· Number of active users  
· Purchases through the app  
· Other (specify) 


Part 4. Context awareness and basic human values 
13. How much do you think cultural factors influence people's perceptions of sustainability and their willingness to act toward it?  (Likert scale) 
· Lowest value 1: Very little - it's all about personal choice   
· Highest value 10: Culture is crucial for acting sustainably  
14. Which of these values do you identify yourself with? (from the most representative to least) 
 
	Values  / Identification levels
	Identifies me the most 
	Somewhat identifies me 
	I'm indifferent toward it 
	I don't identify at all 
	It’s the opposite of me

	Care for others, kindness  
	
	
	
	
	

	Fairness / Reciprocity / Justice 
	
	
	
	
	

	Loyalty / Patriotism / self-sacrifice  
	
	
	
	
	

	Respect for authority / obedience 
	
	
	
	
	

	Temperance / cleanliness / purity 
	
	
	
	
	



Note: The values in question 14 come from the Moral Foundations Questionnaire (Graham et al., 2011; Kalimeri et al., 2019)
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APPENDIX 3 – Interview guideline

Questionnaire created by: Dr. Georgina Guillén 
 Questionnaire reviewed by: Dr. Juho Hamari, Dr. Jaco Quist, Dr. Nannan Xi
Questionnaire tested by the sustainable consumption app creator: Dr. Enrique Pérez 
Last version approved before interviews: 5 April 2022 
Expected length of the interviews: 50 minutes 
 
Disclaimer 
This interview guide was developed for a large-scale study comprising several subjects related to:  
· Understanding of sustainable consumption from the apps’ creators' perspectives 
· Operational and institutional structures of sustainable consumption apps 
· Design considerations for the responsible creation of sustainable consumption apps 
· Gamification considerations and ethical concerns related to it 
· Tensions, dilemmas, and opportunities for creating a sustainable consumption app and balancing the business-related demands
· Practices related to Responsible Research and Innovation dimensions 
The analysis was done through inductive coding and thematic network development, including different tools for analyzing the data and interpreting the creators' accounts; therefore, more themes relevant to the inner world of sustainable consumption apps and their creators than the ones enlisted here may emerge. 
 
	PART 1 – About the developer and the app 

	1
	How do you usually introduce yourself and the work you do?  
(prompter) For example, what are the most important goals for you as an individual and as a member of the society? Why?   

	1a
	What is your definition of sustainable living? how do you work on this (in case it wasn’t made explicit in the previous reply)?

	1b
	How do you understand a company or organization's responsibility to meet its sustainability goals? (if not mentioned in the above answer) 

	2
	Tell me a bit about your app 
· What is it mainly for, and who are its main end users? (countries, age, gender…) What kind of benefits do you want to bring to them?  (What are the most and least important factors?) 
· Who are the stakeholders for the development and implementation of your app? 

	
3
	How does your app attempt to steer/make/persuade/help people to pursue or otherwise go toward those good outcomes for achieving these individual/society/universal goals? 

	4
	How do you choose the design elements to make your app work? What are the reasons, logic, and mechanics behind how your app supports its users to change their habits? 

	5
	How do you evaluate this app? both positively and negatively, especially for its end users?


 
	PART 2 – About sustainability impacts 

	6
	How important do you think sustainability is when designing/developing apps in general? How did you consider such aspects when developing this specific app?  
What (sustainable) outcomes does your app help achieve, and who will benefit from them (is it for individual, societal, or something else)? What do you think about the importance of these sought-after outcomes? 
What unsustainable outcomes have you considered? Given concrete examples: overusing? Addictive? Short-term use? Environmental impacts? 

	6a
	What are the main considerations regarding the development, diffusion, and use of apps stimulating sustainable behavior (or sustainable consumption or sustainable living)? 

	7
	In order to ensure sustainable outcomes (if there are any), what challenges and difficulties did you face when designing this app (encourage interviewees to provide concrete examples)? 

	8
	Considering your understanding of sustainability and your apps’ objectives, what plays a more important role, the outcomes related to sustainability or the process of becoming more sustainable? (outcome-oriented / process-oriented) 
In your opinion, how does your app help you to achieve your goals ethically?  


 
	PART 3 – About ethics

	9
	How important would it be to achieve these outcomes ethically? And why?  
(Creator to elaborate on her/his understanding of ethics) 
When designing/developing this app, to what extent did you consider both the sustainability impacts and the ethics of the means to achieve them? 

	10
	What kind of positive and negative aspects, practical, ethical, or moral, do you perceive in the design of apps and their justifications? (apps in general, not only their own app) How strongly ethical or unethical they are, in your opinion, and why? 
 

	11
	Any organization running a business has to constantly balance different values, e.g., the sustainability of the company, consumer value, consumer retention, profitability, and investor appeal. In the context of apps for sustainability, it is also essential to consider whether the app can reach its intended outcomes regarding the [goal of the app] and maintain sustainable and ethical design.
· What kind of collisions, conflicts, difficult decisions, tensions, difficulties, and dilemmas have you faced when balancing between often contradictory goals? What have you noticed?  Why do you think these happen? 
· What kinds of ethical aspects did you consider when designing or developing this app? (if not clear from previous answers)

	12
	Business success is hard, and acting with a strong sense of ethics while in business is harder still.  In most cases, the causes of ethical dilemmas in business are related to 1) profit maximization and 2) shareholder wealth.
· How do you see such dilemmas when designing and developing this app? What kind of ethical issues and risks have the end users of this application reported?  For example, information privacy, fraud, illegal behavior, disrespectfulness, manipulation, discrimination, equality, social pressure, cultural conflict, and value conflict led by persuasive design.  
· If you haven’t heard any,  in your opinion, what potential ethical issues and risks might the end users face? 
· How did you solve such ethical issues? (if failed or not solved, why?) What are the difficulties? 
 

	PART 4 - Conclusion

	13
	What has been your biggest learning as the creator of an app for sustainable living?  

	14
	What kinds of collaboration (e.g., with other experts) do you seek when developing a new app? 

	15
	Is there anything you would like to add that you consider relevant to the scope and topic of this interview?  






APPENDIX 4 – Overview of possibilities for designing SCA within RRI dimensions   (Authors’ own)
 
	RRI Dimension
	Description
	Conflicts
	Suggestions

	Anticipation 
	· Envision future research to understand the design of the future from current dynamics, helping to indicate the direction to achieve better and more desirable outcomes (Burget et al., 2017) 
	· Unclear understanding of the apps’ potential unintended impacts 

· Limited knowledge about gamification and its positive or harmful results

· Communicate with the users about the creators’ motivations and objectives ambiguously

	· Creative teams articulate their motivations and implications while being more explicit about the uncertainties that achieving their outcomes conveys (Burget et al., 2017). The teams educate themselves about gamification

· Plan for visioning activities to explore technological platforms and select the gamification mechanics that respond to the users’ needs while meeting the creators’ objectives  (Raftopoulos, 2014) 

	Reflexivity 
	· Often related to science, public collaboration, and dialogue. It reflects the values and beliefs of the societal actors involved (Burget et al., 2017) 

	· The apps fail to reflect a clear understanding of the needs of the community they intend to serve

· Users’ behaviors and expectations should be met while keeping the apps functional without jeopardizing the creators’ wellbeing 
	· Go through different prototyping and testing phases, allowing the incorporation of the users’ feedback

· Learn from others in the industry

· Consider the Thorpe and Roper questionnaire (or a similar tool facilitating reflection) during the design process

	Inclusion 
	· Engaging different stakeholders since the early stages of development to identify socially desirable outcomes
	· Lack of resources (including knowledge and skills) to reach out to society, collect insights, interpret them, and incorporate them into the apps

· Missing clear goals and codes of ethics that users can relate to
	· Consider the opt-in/out concept to learn more about stakeholders’ interests

· Besides including the users and shareholders’ feedback, also involve sub-contractors in the design process

· Find ways  to understand the app's value 

	Responsiveness 
	· Often related to the risks that new technologies may bring about in the mid and long terms, this dimension encompasses actions toward transparency and accessibility (Burget et al., 2017) 
	· Missing partnerships to enable responsiveness practices like the creation and communication of the creators’ code of ethics   

· Not enough resources to keep the apps up to date on the platforms they operate
	· Making clients aware that gamification is usually a long-term investment that requires refinement and constant updates, not a one-time magic bullet (Marczewski, 2017) 

	Care 
	· Bringing together people’s high objectives and day-to-day practices” (Burget, 2017), considering the process for people to perceive, act and judge
	· Most apps are not transparent (or even aware) about their own negative environmental impact (e.g. CO2 emissions of their servers)
	· Quantify, report, and try to improve the environmental impacts of the app
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